Materials and Methods
Reagents were purchased from Sigma-Aldrich, Tokyo Chemical Industry (TCI), Fisher Scientific, or VWR and used directly as received. Silica gel (SiliaFlash F60, Silicycle, 230−400 mesh) was used for column chromatography. Deuterated solvents were purchased from Cambridge Isotope Laboratories (Tewksbury, Massachusetts, USA).
1 H and 13 C{ 1 H} NMR spectra were recorded on Bruker 500 MHz or Bruker 600 MHz NMR instruments at the indicated frequencies. Chemical shifts are reported in ppm relative to residual protic solvent resonances. UV light (365 nm) was generated by using a high power LED bulb (800 mW, Mouser Electronics) situated 1 cm from a Pyrex round bottom flask. Methylene blue (MB) absorbances were measured using an Agilent Cary 60 UV-Vis spectrometer.
Synthesis
General procedure for the synthesis of thiocarbamate compounds. The o-nitrobenzyl alcohol species (1.0 equiv.) was combined with p-fluorophenyl isothiocyanate (1.0 equiv.) in anhydrous THF (15 mL) at 0 o C, followed by the addition of NaH (60% in paraffin liquid, 1.25 equiv.). The resultant mixture was stirred at 0 o C for 20 min, after which the ice bath was removed, and the reaction mixture was stirred at room temperature until the completion of the reaction indicated by TLC. The reaction was quenched by adding brine (30 mL), and the aqueous solution was extracted with ethyl acetate (3 ×15 mL). The organic layers were combined, dried over MgSO4, and evaporated under vacuum. The crude product was purified by column chromatography. NMR spectra were obtained at 60 o C because thiocarbamates show two sets of NMR resonances at room temperature due to slow rotation around the thiocarbamate functional group at room temperature.
PhotoTCM-1 was prepared from o-nitrobenzyl alcohol and p-fluorophenyl isothiocyanate using the general synthetic procedure described above (520 mg, 85% yield). 1 
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PhotoTCM-2 was prepared from 4,5-dimethoxy-2-nitrobenzyl alcohol and pfluorophenyl isothiocyanate using the general synthetic procedure described above (626 mg, 86% yield). 1 PhotoCM-1. o-Nitrobenzyl alcohol (153 mg, 1.0 mmol, 1.0 equiv.) was combined with p-fluorophenyl isocyanate (137 mg, 1.0 mmol, 1.0 equiv.) in anhydrous toluene (30 mL) at room temperature, followed by the addition of triethylamine (101 mg, 1.0 mmol, 1.0 equiv.). The resultant mixture was stirred at 110 o C for 20 h, after which the oil bath was removed, and the reaction solution was cooled to room temperature. The reaction mixture was quenched by adding brine (30 mL), and the aqueous solution was extracted with ethyl acetate (3 × 15 mL). The organic layers were combined, dried over MgSO4, and evaporated under vacuum. The crude product was purified by using column chromatography to afford pure PhotoCM-1 as white solid (220 mg, 76%). 
H 2 S Calibration Curve
To 1.5 mL-UV cuvettes were added 0.5 mL of MB cocktail (vide infra) and 0.5 mL PBS buffer (pH 7.4, 10 mM). The resultant solution was mixed thoroughly, followed by the addition of an NaSH stock solution (1 mM) to make the final H2S concentrations of 1, 3, 5, 10, 15, and 20 µM. The MB solution was allowed to react with H2S for 1 hour before measuring the absorbance at 670 nm. Figure S1 . H2S calibration curve for the MB assay.
H 2 S Release from PhotoTCM in PBS
A PhotoTCM stock solution (50 µL, 20 mM in DMSO) was added to 20 mL of PBS (pH 7.4, 10 mM) containing CA (25 µg/mL) in a 25-mL Pyrex round bottom flask. One high power LED bulb (800 mW) was placed 1 cm away from the flask. After stirring the reaction solution at room temperature for 2 min, the LED bulb was turned on and 0.5 mL of the reaction aliquots were taken to UV cuvettes containing 0.5 mL of MB cocktail (0.1 mL zinc acetate (1% w/v), 0.2 mL FeCl3 (30 mM in 1.2 M HCl), and 0.2 mL N,N-dimethyl-p-phenylene diamine (20 mM in 7.2 M HCl)) periodically. The absorbance at 670 nm was then measured after 1 hour and was converted to H2S concentration by using the H2S calibration curve as shown in Figure S1 .
Effects of CA, UV and Acetazolamide (AAA) on H 2 S Release from PhotoTCM-1 and H 2 S Release from PhotoCM-1 and TCM-1 (Figure 3a)
Bar #1: 10 mL of PBS containing CA (25 µg/mL) was irradiated by UV light in a 25-mL Pyrex round bottom flask for 10 min and 0.5 mL of the reaction aliquot was taken to a UV cuvette containing 0.5 mL of MB cocktail. The absorbance at 670 nm was then measured after 1 hour by the MB assay.
Bar #2: The PhotoTCM-1 stock solution (25 µL, 20 mM in DMSO) was added to 10 mL of PBS (pH 7.4, 10 mM) in a 25-mL Pyrex round bottom flask and the solution was stirred for 10 min. Then 0.5 mL of the reaction aliquot was taken to a UV cuvette containing 0.5 mL of MB cocktail. The absorbance at 670 nm was then measured after 1 hour by the MB assay.
Bar #3: The PhotoTCM-1 stock solution (25 µL, 20 mM in DMSO) was added to 10 mL of PBS (pH 7.4, 10 mM) containing CA (25 µg/mL) in a 25-mL Pyrex round bottom flask and S5 the solution was stirred for 10 min. Then 0.5 mL of the reaction aliquot was taken to a UV cuvette containing 0.5 mL of MB cocktail. The absorbance at 670 nm was then measured after 1 hour by the MB assay.
Bar #4: The PhotoTCM-1 stock solution (25 µL, 20 mM in DMSO) was added to 10 mL of PBS (pH 7.4, 10 mM) in a 25-mL Pyrex round bottom flask and the solution was irradiated by UV light for 10 min. Then 0.5 mL of the reaction aliquot was taken to a UV cuvette containing 0.5 mL of MB cocktail. The absorbance at 670 nm was then measured after 1 hour by the MB assay.
Bar #5: The TCM-1 stock solution (25 µL, 20 mM in DMSO) was added to 10 mL of PBS (pH 7.4, 10 mM) containing CA (25 µg/mL) in a 25-mL Pyrex round bottom flask and the solution was irradiated by UV light for 10 min. Then 0.5 mL of the reaction aliquot was taken to a UV cuvette containing 0.5 mL of MB cocktail. The absorbance at 670 nm was then measured after 1 hour by the MB assay.
Bar #6: The PhotoCM-1 stock solution (25 µL, 20 mM in DMSO) was added to 10 mL of PBS (pH 7.4, 10 mM) containing CA (25 µg/mL) in a 25-mL Pyrex round bottom flask and the solution was irradiated by UV light for 10 min. Then 0.5 mL of the reaction aliquot was taken to a UV cuvette containing 0.5 mL of MB cocktail. The absorbance at 670 nm was then measured after 1 hour by the MB assay.
Bar #7: The PhotoTCM-1 stock solution (25 µL, 20 mM in DMSO) was added to 10 mL of PBS (pH 7.4, 10 mM) containing CA (25 µg/mL) in a 25-mL Pyrex round bottom flask and the solution was irradiated by UV light for 10 min. Then 0.5 mL of the reaction aliquot was taken to a UV cuvette containing 0.5 mL of MB cocktail. The absorbance at 670 nm was then measured after 1 hour by the MB assay.
Bar #8: The PhotoTCM-1 stock solution (25 µL, 20 mM in DMSO) was added to 10 mL of PBS (pH 7.4, 10 mM) containing CA (25 µg/mL) and AAA (10 µM) in a 25-mL Pyrex round bottom flask and the solution was irradiated by UV light for 10 min. Then 0.5 mL of the reaction aliquot was taken to a UV cuvette containing 0.5 mL of MB cocktail. The absorbance at 670 nm was then measured after 1 hour by the MB assay.
Effects of Amino Acids on H 2 S Release from PhotoTCM-1 (Figure 3b)
A PhotoTCM-1 stock solution (25 µL, 20 mM in DMSO) was added to 10 mL of PBS (pH 7.4, 10 mM) containing CA (25 µg/mL) in a 25-mL Pyrex round bottom flask. After stirring at room temperature for 5 minutes, the amino acid stock solution was added to reach the final concentration of 500 µM (5 mM for GSH). The resultant solution was irradiated under UV light for 10 min and the absorbance at 670 nm was then measured after 1 hour by the MB assay.
Initial Mechanistic Insights into H 2 S Release from PhotoTCM-1
PhotoTCM-1 (15 mg) was dissolved in 4 mL of DMSO, followed by the addition of 2 mL of PBS (pH 7.4). The resultant solution was irradiated under UV light at 365 nm for 2 hours. H2O (15 mL) was then added and the aqueous solution was extracted with ethyl acetate (15 mL x3). The organic layers were combined, washed with brine (15 mL x3), dried over MgSO4, and removed under vacuum. The solid residue was dissolved in DMSO and injected into the Mass Spectrometer for product analysis. 
